To analyse the association between psychological, labour and demographic factors and burnout in palliative care nursing.
| BACKGROUND
Burnout syndrome is a psychological state of the worker, of chronic maladaptation, related to the work environment, characterized by three dimensions: emotional exhaustion, negative self-evaluation of one's own achievement and/or professional accomplishment and depersonalization. This state influences the effectiveness of workers in their work, family and social life, as well as negatively impacting their physical health, with broad repercussions and costs that make burnout a labour, public health, the social and economic problem (Maslach, Schaufeli, & Leiter, 2001) . Apart from personal factors, the structure and functioning of the workplace define the way in which workers perform their work and interact with each other (Maslach, 2009 ).
In the health system, burnout can occur more frequently in those services with high patient mortality rates, as this places an emotional burden on the health professional, both when dealing with patients and with their relatives, especially among the nursing staff owing to their high close relationship with the patients (Blanch, 2011) . Clearly, the unit with the highest mortality rate is palliative care. Several previous studies have assessed the prevalence of burnout in all palliative care personnel, from auxiliary to medical staff (Dunwoodie & Auret, 2007; Koh et al., 2015; Payne, 2001; Pereira, Fonseca, & Carvalho, 2011; Solano Ruíz, Hernández Vidal, Vizcaya Moreno, & Reig Ferrer, 2002; Whitebird, Asche, Thompson, Rossom, & Heinrich, 2013) . However, we found only two papers providing data on nursing personnel, who, as noted, have a greater contact with patients and their families (Koh et al., 2015; Payne, 2001) . In these studies, a prevalence ranging from 16% to 26% was found for high emotional exhaustion, 10% and 14.3% for high depersonalization, and 36% and 44.8% for low personal accomplishment. The study by Koh et al. (2015) determined the association between burnout and gender, marital status, spirituality, the percentage of clinical work, years of experience in palliative care and a number of coping mechanisms. However, these factors were obtained in all palliative care personnel, i.e., including all types of professionals, such as doctors, nurses and social workers. The other study assessed which factors were associated with a higher (or lower) burnout score in female palliative nursing staff, finding an association with death and dying, conflict with staff, accepting responsibility, a higher educational level, inadequate preparation, escape/avoidance coping, reduced planful problem-solving and reduced positive reappraisal. In volunteers working in palliative care, one of the most protective factors against burnout was shown to be adopting self-care strategies (Phillips, Andrews, & Hickman, 2014 ).
When we consider the statistical methodology followed by the two previous studies, neither provided the goodness of fit of their mathematical models to determine associated factors; that is, we do not know whether these models accurately explain burnout syndrome.
This goodness of fit should be done with statistical tests, such as the area under the Receiver Operating Characteristic curve (AUC), the Hosmer-Lemeshow test, or the likelihood ratio test (Steyerberg et al., 2001 ).
| AIMS
To analyse the association between burnout and a series of psychological (self-care deficit), work-related (years in palliative care, working at night, working hours per day, medium/high workload and high professional quality of life) and demographic factors (gender, age, living with a partner, education and single parent).
| MATERIAL AND METHODS

| Study population
The study population consisted of nurses working in chronic palliative care at 16 public healthcare facilities in the state of Tamaulipas This state had a population of 3 268 554 in 2010. The Mexican health system comprises two sectors, the public and private (insurance companies, doctors' offices, clinics and private hospitals) (Gómez Dantés, Sesma, Becerril, Knaul, & Frenk, 2011) .
In 2015, the total number of palliative care nurses working in Tamaulipas was 1209. Palliative care is provided in standalone specialist services/units by registered nurses and other levels of qualified nurses, as well as enrolled nurses and care assistants.
| Study design and participants
This cross-sectional, observational study involved a sample of nursing staff. To select this sample, all nursing personnel working in the chronic palliative care services of the participating centres (see Its purpose was to train these staff members in methods to manage their daily work in the care of these patients, as this work involves a high emotional load.
For inclusion, participants had to be active workers providing direct nursing care to chronic terminal patients, and they had to sign the written informed consent to participate in the study. To increase the rate of participation, a presentation of the study was made to all the attendees before the course began. This presentation dealt with the importance of the topic, institutional support, the completely voluntary, confidential and anonymous nature of the study; any collaboration was gratefully acknowledged. After the presentation, informed consent and surveys associated with the study were distributed to those interested (see Section 3.3).
| Variables and measurements
The primary variables of this study were the presence or absence of burnout defined by three dimensions: high emotional exhaustion, high depersonalization and low self-realization. Additionally, the overall presence of burnout was considered if there was high emotional exhaustion, high depersonalization and low personal accomplishment. To obtain these variables, the Maslach Burnout Inventory-MBI (Maslach, Jackson, & Leiter, 1996) was applied, consisting of 22 items on the degree of burnout in nursing staff through the frequency of feelings or attitudes of burnout experienced by the professional. The items are Likert-type questions with seven options, with the lowest score (value of 0) being never experienced and the highest score when experienced daily (value of 6). The first nine questions correspond to emotional exhaustion, and this is considered high when the total score is equal to or greater than 27, out of a maximum of 54 points. The following five items correspond to the second component of burnout, which is considered high when the total score is greater than or equal to 10 points, out of a total of 30. Finally, low personal accomplishment is considered to be present when the respondent obtains a score lower than or equal to 30, out of a total of 48, in the last eight questions. These cut points were selected based on previous studies . This survey has a total of six items that are scored from 1 (never) to 4 (always). To obtain the final result, all the scores are added together, and it is considered high when the said sum is equal to or greater than 20 points. The perceived quality of life was obtained with Module IV of the Encuesta a profesionales SiCalidad, which includes six items with the above characteristics. Total scores equal to or higher than 17 points are considered medium. Finally, the level of self-care was obtained through the Self-Care Survey (Portnoy, 1996) , consisting of 38 items on a Likert-type scale with three responses, from very true to rarely true. This survey identifies aspects of self-care in people who perform care tasks for patients. A self-care deficit is defined as 15 or more very affirmative answers (very true).
| Sample size calculation
As the sample was collected without prior sample size calculation, it was determined a posteriori whether the sample used (n = 185) was adequate for the objective: to estimate the prevalence of burnout. For this, an expected value of 33.3% was assumed (Koh et al., 2015) and a Type I error of 5%. With these parameters, an accuracy of 6.8% was obtained.
| Statistical analysis
The variables were described using absolute and relative frequencies for the qualitative variables, whereas means and standard deviations were used for the quantitative variables. Associations between the outcomes and the secondary variables were determined with Pearson's χ 2 test. A binary logistic regression model was constructed to predict our outcomes (presence of overall burnout and through its three components) using all of our secondary variables. To select these, we applied a stepwise forward algorithm based on the likelihood ratio test with an entry p-value of .25 (Mickey & Greenland, 1989) . This test was used to verify the goodness of fit of the model, together with the Hosmer-Lemeshow test and the calculation of the area under the ROC curve (AUC) (Hanley & McNeil, 1982) . Through these models, we obtained the adjusted odds ratios (OR) to explain our outcomes. All analyses were performed with a Type I error of 5% and the associated confidence interval (CI) was calculated for each relevant parameter. All calculations were performed using IBM SPSS Statistics 19.0 (IBM, Armonk, NY, USA).
| Ethical considerations
This Table 1 shows the descriptive characteristics of the study sample. We highlight a greater proportion of women (87.0%), almost half had more than 20 years of experience (48.1%), and 70.8% of the sample worked at night. In our analysis, the following variables and components of burnout (Table 1) were significant (p < .05): living with a partner, being a single parent, working at night, working >8 hr per day, having a medium/high workload, lack of a high professional quality of life and a self-care deficit. Table 2 shows the multivariate logistic regression models constructed for both overall burnout and its components. The goodness of fit of all of them was very satisfactory ( Table 2 ). The factors found were very similar to those of the bivariate analysis using Pearson's χ 2 test (Table 1) , with a greater association between burnout and being a single parent, working >8 hr per day, a medium/high workload, lack of a high professional quality of life and a self-care deficit. In other words, the previous results were confirmed except for living with a partner and working at night (Table 2) .
| RESULTS
| DISCUSSION
| Summary
Predictive models of burnout and its components were constructed among nurses who provide services to chronic and terminally ill patients. The models had a high discrimination capacity and good calibration, indicating that the factors provide a risk profile for burnout.
| Comparison with the existing literature
When comparing our results with those of similar studies, we encountered some difficulty as our bibliographic search yielded only two studies analysing burnout in palliative care nursing personnel, although this research question has been studied in oncology (Eelen et al., 2014; Girgis, Hansen, & Goldstein, 2009; Gómez-Urquiza et al., 2017; Yu, Jiang, & Shen, 2016) . In our study, approximately one in three people presented burnout, both overall and by component. This proportion was higher than reported previously, except for low personal accomplishment, in which we obtained a lower rate (Koh et al., 2015; Payne, 2001 ). However, as this prevalence varies widely depending on the population and the clinical department examined, we consider the analysis of the associated factors to be more pertinent (Barrios-Araya, Arechabala-Mantuliz & Victoria-Valenzuela, 2012; Henderson, 2015; Kumar & D'Silva, 2013; Nantsupawat, Nantsupawat, Kulnaviktikul, & McHugh, 2015; Nantsupawat, Srisuphan, Kulnaviktikul, & Wichaikhum, 2011; Suñer-Soler et al., 2014) .
The factors found to be associated with burnout in our study were: being a single parent, working >8 hr per day, a medium/high workload, lack of a high professional quality of life and having a self-care deficit. None of these was found in the study by Koh et al. (2015) . However, upon assessing coping mechanisms, there may be equivalence with some of the factors we included in professional quality of life. We must also remember that the study with which we compared our results included doctors, nurses and social workers, among others. Regarding the second study similar to ours, which was performed only in female nursing staff, most of the factors found (death and dying, personal conflict, accepting responsibility, escape/avoidance coping, reduced planful problem-solving and reduced positive reappraisal) may also equate to a low quality of professional life (Payne, 2001) . In summary, although these studies found different factors, we cannot know if they correctly explain burnout, as neither the discrimination nor the calibration of the mathematical models was indicated, both of which were very positive in our results.
The factors found in the present study were logical and expected, as person who is the sole caregiver for a child, works a great number of hours, has a high workload, feels that professional quality of life is not high and has less personal preparation for self-care, experiences greater stress, which leads to higher burnout rates. These factors have been seen in studies assessing burnout in healthcare personnel in services other than palliative care (Barrios-Araya et al., 2012; Henderson, 2015; Kumar & D'Silva, 2013; Nantsupawat et al., 2011 Nantsupawat et al., , 2015 Suñer-Soler et al., 2014) . Furthermore, overall, all the factors explain this syndrome very precisely.
T A B L E 1 Descriptive and bivariate analysis of burnout in nurses working in palliative care services n (%), absolute frequency (relative frequency). *This p-value was obtained through Pearson's χ 2 test to contrast differences between the row and column variable.
| Implications for nursing management
To prevent the problem of burnout, several institutions have implemented clinical supervision of exposed personnel (Chilvers & Ramsey, 2009 ). Some have even undertaken qualitative studies to determine a defence mechanism in exemplary nurses (Perry, 2008) . Given that the factors associated with burnout determine with great precision which nursing professionals have a high probability of experiencing this syndrome, those who present these factors should be the object of interventions to reduce work stress. Only one of these factors, being a single parent, is not modifiable; that is, we cannot change it to decrease the probability of burnout. However, the remaining factors can 
| Strengths and limitations of the study
The main strength of our study relates to the models developed to predict burnout syndrome in nursing staff attending chronic palliative care patients as these nurses often encounter special stress situations that can lead to burnout. It is of great interest to determine possible factors associated with the risk for burnout or protection against it.
These factors can then be used by healthcare managers to reduce or modify the risks of burnout for the palliative care nurses they are responsible for. We also highlight the methodology followed here since T A B L E 2 Adjusted odds ratios for burnout with their confidence intervals in nurses working in palliative care services obtained through multivariate logistic regression models performing the study with all the variables likely to be risk factors and using a multivariate analysis with great discrimination and calibration gives great validity to the results obtained. The other authors, despite using multivariate models, did not determine whether their models satisfactorily explained burnout (discrimination and calibration).
Regarding selection bias, we evaluated all the attendees who volunteered to participate in the preparation courses to care for chronic terminal patients. As it is possible that the participants had a higher degree of motivation, it would be necessary to carry out studies in all nursing personnel who work in palliative care, in addition to other specialities where there may be higher rates of burnout, such as intensive care units and oncology. To minimize information bias, although the responses were self-reported, validated instruments were used. In contrast, to avoid possible confounding bias, we applied multivariate models with great discriminant capacity and great calibration. Finally, another limitation concerns the relatively small sample size (n = 185), which was calculated to estimate the prevalence of burnout in our setting.
| Conclusion
We found that being a single parent, working >8 hr per day, having a medium/high workload, lack of a high professional quality of life, and having a self-care deficit were associated with a higher prevalence of burnout. These factors should be taken into account to prevent this syndrome in chronic palliative care nursing management practice.
However, a certain degree of caution must be exercised because the sample size was small and our study involved nurses in a low-/middleincome country. Accordingly, the results may not be generalizable to other palliative care nurses working in high-income countries.
